For the neutrino physics program and for the CBA injection, a new fast extraction system has been implemented to improve the extraction efficiency and the quality of the extracted beam. Central to the new system is a new fast kicker, placed at the H5 straight section, capable of rising between bunches, tr < 170 nsec, and staying constant for 2.6 psec with flat top ripple less than ± 1.5%. So tar, the system has been operated for longer than 3000 hours and routinely extracts 1013 ppp at 99% efficiency.
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Experiment 745 on QCD test requires a single AGS bunch of 40 nsec. For this purpose another fast kicker was placed at the E5 straight section and powered by a new pulser to produce a half sinusoidal pulse with both a rise and fall time of 200 nsec. A single AGS bunch was extracted through the slow beam channel at 22 GeV/c leaving the remaining 11 bunches undisturbed which continued to be accelerated to 29. 4 GeV/c and extracted by the H5 kicker through the fast beam channel. Because the ring circumference ratio of CBA to the AGS is 4-3/4, some of the injected beam from the AGS has to contain 11 bunches instead of 12; consequently, this single bunch extraction mode will also be used for CBA injection. The way to create the local orbit deformation is through the backleg windings (BLW's) on the AGS main magnets. In the AGSBEAM program,2 there is provision for momentum change of the beam in any AGS magnet which can be interpreted as the field change introduced by the backleg windings. A reduction in particle momentum corresponds to an increase in the magnetic field. For the configuration shown in Figure  1 , with six turns on the short magnet and five turns on the long magnet, 700 amperes is needed to bring the beam into the E5 aperture at 2.5' away from the vacuum chamber center line. The 3/2 X deformation, instead of a 1/2 X one, is chosen to minimize the tune shift introduced by the orbit bumps and to reduce the current needed for a given deformation.
At the extraction, the momentum of the AGS beam is at p = 29. 4 GeV/c. For the design purpose, we can assume that the horizontal and vertical emittances are x = £ = 2 mm-mrad and the momentum spread is Ap/p = ± 1.5 x 10-3. line. A simplified schematic layout of the extraction components and the trajectories is given in Figure 3 . Because of the symmetry property of the AGS lattice, the F5-F10 pair arrangement is almost identical to the H5-HlO arrangement. The only difference is now the E5 kicker has to deflect the beam inward in order to produce an outward displacement at the F5 septum magnet. Again, because of E5 s.s. is identical to the H5 s.s. optically, a spare H5 kicker magnet can be used as the E5 kicker, only now the polarity of the leads has to be reversed to be able to kick inward.
The pulser is identical to the first section of the H5 pulser4,5 and is basically a LC discharge circuit to produce a half sinusoidal current waveform with peak current of 2800 amp and half-period of 400 nsec. In the final design, the capacitance used is C = 0.011 pf and the inductance of the magnet and the lead is L = 1.5 pH, implying that tr = ir/2 VLC = 200 nsec
(1) (2) Figure 5a is the E5 waveform at 2800 A with a half-period of 400 nsec, which is short enough not to disturb the adjacent bunches. Figure 5b shows the 11 AGS bunches a) 2800 amp 500 nsec/div b) 500 nsec/div Because the circumference ratio of the CBA ring to that of the AGS ring is 4-3/4, in the injection to CBA some of the AGS pulses can only contain 11 bunches. This single bunch extraction will also be used to produce 11 bunches for CBA injection.
